The influence of 1 alpha,25- and 24(R),25-dihydroxyvitamin D3 on bone constituents during early mineralization in the rat.
The influence of vitamin D metabolites on intramuscular implants of bone matrix in rachitic rats was investigated. Recipient rats with rickets were injected daily with 1 alpha,25(OH)2D3,24(R),25(OH)2D3 or a combination of both metabolites. The presence of 1 alpha,25(OH)2D3 increased significantly the alkaline phosphatase activity, and slightly increased the activity of acid phosphatase. 24(R),25(OH)2D3 had no effect on the activity of the measured enzymes. The results of inductively coupled plasma emission spectrometric determination of bone elements revealed that: (a) 1 alpha,25(OH)2D3 stimulated the incorporation of magnesium and decreased the phosphorus content of bone implants when compared with rats given both vitamin D metabolites; (b) 1 alpha,25(OH)2D3 as well as 24(R),25(OH)2D3 had antagonistic effects on bone carbonate content. The values for 1 alpha,25(OH)2D3 treated animals were significantly higher, and 24(R),25(OH)2D3 treated rats had a significantly lower carbonate content of implants when compared to the controls. Time-dependent CO2-liberation diagrams indicated a differently bound bone carbonate in 1 alpha,25(OH)2D3 treated rats; (c) when plotted against time, the diagrams for both the values for zinc and the activity distribution of the measured enzymes had a similar appearance, indicating zinc incorporation into bone enzymes during early mineralization. It is concluded that 24(R),25(OH)2D3 should not be compared to 1,25(OH)2D3 on the basis of the same effects, since other effects of 24(R),25(OH)2D3 on the developing bone exist, opposite to those of 1,25(OH)2D3; and these could be important for protecting bone from different agents and in determining the nature of early mineral deposited.